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Abstract of TW 545006 (B) 

A satellite system employing time diversity ai 
single frequency network of te 



stations is provided wherein each terrestrial re- ' . * \ 



a delay into a terrestrial 
signal The delay allows the time of arrival of the 
early time diversity signal at the center of terrestrial 
coverage to coincide with the arrival of the 
corresponding late time diversity signal, thereby 
improving hand-off between terrestrial and satellite 
signals at a receiver The delay also adjusts for 
distance differences between each terrestrial re- 
radiation station and the satellite and between each 
station and the center of the terrestrial coverage 
region. This adjustment optimizes the TDM-MCM 
rocoption by syni:hroni/ifn Iho corlor iy Iho SI N 
the phase of the MCM signals re-radiated from the 
re-radiating stations of the SFN.; The delay also 
compensates for the processing delay encountered 
when converting a satellite LOS TDM stream into a 
multicarrier modulated stream for transporting the 
satellite LOS TDM stream to user receivers and for 
the diversity delay between the early and late 
signals. 
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A satellite system employing time diversity and 
a single frequency network of terrestrial 
re-radiation stations is provided wherein each 
terrestrial re-radiation station inserts a delay 
into a terrestrial signal. The delay allows the 
time of arrival of the early time diversity signal 
at the center of terrestrial coverage to coincide 
with the arrival of the corresponding late time 
diversity signal, thereby improving hand-off 
between terrestrial and satellite signals at a 
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receiver. The delay also adjusts for distance 
differences between each terrestrial re-radiation 
station and the satellite and between each station 
and the center of the terrestrial coverage region. 
This adjustment optimizes the TDM-MCM reception by 
synchronizing at the center of the SFN the phase 
of the MCM signals re-radiated from the 
re-radiating stations of the SFN. The delay also 
compensates for the processing delay encountered 
when converting a satellite LOS TDM stream into a 
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mu 1 t i carr i er modulated stream for transporting the 
satellite LOS TDM stream to user receivers and for 
the diversity delay between the early and late 
signals. 
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-MCM *H5 0 ffi M ^TDM f ^ # ft & it #M x N - 1% 4£M = 8 HN = 
6 > ^ 15 ^ > £ #. ffl & tfc Bfl ° itb A - & < frj > 4,M = 9 6 0 
AN = 116 ° 

TDM-MCM %--m$m&&]%.4kz-ft > | #g 3^3 6 # - & ft 

# # # &38 # It ^ # -TDM-MCM # ft48 > £#-MCM#ft;Mi 
ft $ & Ji $ t & *k fa ft TDM f # # ft; $ ' SFN36 ^ ft 
14 fe##^J*38$'Jit^«lfcH224L £ f TDM-MCM # ft48 t ' 
^ t Hi 'ft # # & ^ - TDM- to-M CM # ft ft # & M & & % 

% & #■ - S # # # & t « ^ iSL % £ fa ft &) # £ #L 0 
MCM ^ ?#o4 8 ^ ^TDM-MCM #50 ^ ffl 6 t ^ it - # t£ - - 
TDM ^ a - # ft it £ R ( Sp ft tl it $ B R = 2 x R ) # - # ft # i£2 
ft to J.N TDM # & fe52 ^IFFT ° # Sfe J: a t it I HQ tf. fst # it 
$ & e ISM'J 4l & # *fr ^ 3.IFFT 0 - A ^J^ 4;2 n ^IFFT46 ^N TDM 

# St.5 2 # « ^N TDM JL ^ ft & & M(QPSK) jft & ' 1 £ £TDM- 
MCM n &L ' ^ |6 f54^^ ° M it I HQ i # £ # -QPSK 

St MCM OFDM m ^ 0 il # -TDM-MCM # M, #N TDM 0FDM & & 
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% # g ^ FaUsym = N TDB /R ° S itb > MCM # ft it ^ = R/N TDM - # 
- $ # j£ # tt = 2 n - m itb ' IFFT46 ^ iij ^ ^MCM # ft 
& * #,2" R/N TDM - ^1tf56 • J. £ - & #j ft ft - gp # ft 
$ ft 6<j ^ it 77 - itb # i£ & I FFT It HJ # ( 1 - 77 ) - 1 ft £ *g 
° ta. & — TDM-MCM 41 - Jl % -~ M gCM MCM # ft - t ^ a - II 
ft # ^ it 4 9 ' it - # ^ if* ft M ( M MCM + 1 ) / M MCM > ^ 1 ^ 

5 8 ° TDM-MCM & ^ m % ^ & &R(R/S)((1- 77 )-l)( M MCM + 1 ) / 

MfclCM 

^TDM- to-MCM # ft Iff ^tUl *t( TDM & # ft it 
M ' # -MCM # ft TDM # ft 4lN tdm it - I FFT ft it 2" it • & #t 
$ ft ^ it 77 ' ATDM-MCM 11 ^M MCM ) ft & it # « it £ 'J # - 
TDM 4164 - & it ^TDM-MCM |I50( H 9 tf ) - *b « it # it tf 
TDM-MCM II [5] # & ffl TDM i II t ^c(MFP) ° I FFT - --k & ±2" 

6 ^ ft *t ° 2 n it # i I t i A ^N TDM ° ® jtb MI K # N TDM 
OFDM §>J & # $ ^ tf ft it >f ^ /v £IFFT4 6 ° m & it # 
N TDM 14 ft I FFT m ti fS t 4 0 * I FFT M If f & ML * £. ffl 
4l I FFT ft it JI>J ^ -f £ {ii « 

2. 4 TDM f W ft ft iLTDM-MCM f # # ft ft # 

^ _h i& , TDM-MCM iiS4ttin8Siin^-«$ ^ 
5^(SFN)3 6 ° SFN3 6 & ^ # i Jib S # # *£3 8 > J. ^ # # It 
^ ^ ^ f] #t j.los tdm at ^ ° m ^ ^ ® # # It J* a 49 ft 
^ m $ ^ t # M 0 # - ^ © # # It j* # ^ # 4a ft §^TDM- 
MCM ^ ^ H ^ m # ft # 0 

it & f'JBCs ^ 4a ft #: ^LOS TDM if ft • ^ it ^TDM-MCM M 
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s- > %wmn (22) 

-;k ^TDM ift ^ m in it J'JBCs ^ #x ^LOS TDM £ M 

itSFN & || B t <u a# F.I 15] # ° ^ it & 5'JBCs ^ #t ^LOS 
TDM # ft ffi A - fk ft % £ ,^TDM-MCM # # # ft # to |SJ OFDM 
& ' a T a 1 5 ^ 1 6 f ^ 0 

£ 4iSFN36 #&38^#£&4&4>#*&1i"il*2Ml'*- & 



JL 






1±- 






^ m- 


7k 89 > it +4}? i^i JL 1+ ftJ; 9 8 3 1 t# Hi- ?I\ 

-4 s - 1»X n A) ' * BJ -ft 1S s O d 0 7 1 1£ ' B J 




yk. fa 


JL 






•fx, 




Isl i#f- # T ?) M -JF 4^1- M f M IX %fe Sil ;4 

l°J -l^T ^ 1 LMV1 ^ Tt -fT ®Li -<- M b 1V1 3!ib *'J l£. a T 


Fal 


& fib 


JS. 


$1 




f 




T «vJ 4 Z ft -sit fej ^ 0 % ^ j=- w m M ^ H 


w 


& it 


ft 


JL 






m. ^ 


t£\ & it ft sl n ^ ft jl % m ° - m a 


ft 


JL ^ 




Sk 


© 




% M 


J* 1% #T J- 4L ^ # 3E # £ & ' ^ « # 


ft 


JL 




ih 


© 


# 


% M 


^ i^SFN jt 1 1 K t ^ fi[ tfi ^ » 


it 






if 


ft 


JL 


tf 


% it *! T 0 




* 




& 


it 


ft 


JL % 


51 it &TDM-MCM -ft HSFN ^ iftlt 








ft 




H 




^LOS 1i £] ft IS] ft f.j it 0 it ^ ^ 




& * 


& 


*'] 






3. & 


fJLOSBCTDM ^ ft JL ^TDM-MCM ±ib ® # 


% 


M it 


ft 




n 






ft ffl t ^ ^ «. * & % A * ^LOS BC 



TDM -ft ft 4L £■] it Fal « IS] - f- it M itb S 6^ > - $ ^ ^ 

5'] A & £>J 1f ft ^ FbI ^ ^ if f jifr ^ ffl ^ if #t J. 4L ^ I"J LOS 
BC TDM ^ ft « it * ^ if # * # S ^ TDM ^TDM-MCM # ^ # 

X j& # t it 4L 4 3£ ^ if « % # M'J a - it # S£ if ^ ' ^ 

TDM J.TDM-MCM #i|xg^^f ^ ^ TDM ^ t 0 

^sfn n fa ^ - $t 4 4l h js. $1 si t <ci " ' m&mik^ 

A * $p 9Y m ft «fc t % it - ^ ^ 5E j$ ' # ^ A PJ. If # 44 * 'It 
^ ' SFN36 Afc © # # It it 38 ^ # M ^ # ^ ^ A * *P ^ 
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i - ^mmm (23) 

J*9^|S]#^&!&ffi+'U - it # # $ £ -t it 111 * m & i ° 
3 . & JE | ^ 1 A ^.SFN & & IS ± <u £E m ^ # # It ^ oL Bf- 
iff i4 . jl 0f ^ jL ffl fsj ^ & 38 # # ItTDM-MCM ft 
life f J it S F N m % %l ffi t <u ' # : 

a) #i J. TDM ft I #j 114 ^ #t J.1 4 A 2 0 $■] # M & £38 
^ ^ n M it 3^ ft ' Sl 

b) a # # JH- ^ #38 HSFN ft jl. || S] 4 2 ^ ft IE ^ £ & £ 4 
^ IS] # # fal c 

jLH*££T£#--?l-##*ii£*.ifc ' *P $f TDM 3{L TDM f #f 
# % • *tett£*t*£*-ia*nfW ' AS 4fc # *fr ^ J. 
IFFT46 ° 



3 . 1 ffi J. M. # # It ^ TDM JL £ JL 







it 




a 


t£ & #f J.TDM E 4l & # # It & 38 ^ ^36 « - 










4^ JMJL 8 ' *P JL & £ 3i -L ' # - i& ® # # lt 




Si 








W ^ JEl^ is] ° & # - & ® # # It £ #: 


J. 




w 






# 1 1 HI * fSJ ' it TDM jf & £] i£ # ft <fc * js] o ffi. 


J- 










S###*i»38&>a&|e,ffl42t'U4L ft # ft * 


]S] 






T 




'It ifL^ ifLW $£.m £ % ft & fa*, af F.I ^ ^ A * ° 












' aSFN # # It ffi 51-36 AW - * & ^ - *t f ^ 










It 


# 3 8 ' & Jih S to £ it # & a ft S. - & ^ Sl & fa 
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* 
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& & ffi 3(L > A 4; ft B- it tem* ' * *t f 
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# 6 & $ 0 ffii ^ A * & 
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© # # M # ° 
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##JSt*fc38H#rJ.144LftH M # $& ffi JEE ^ it ^ 
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S- - (24) 

^ & if £ ' * it m Bl 7 ^ » i£E ^ £ £ # ^ ^ j* >fi £ £ x 
^ iih * _L ' & ffi §_%L & # £ % & f% £ >M f ° ft & i£ #j J. 
^ ^ & 3 6 a 1 £ 7F ' t it ^ wmi . ^fli t r-Uk*^F ° 

ft - £ k & J4 £ m 4l fal III #t J. 1 i 3r to # ^ r&j > & & 
^LOS # £ i & 4L fig # ®.m M- & «d km * 7F ° it ft it i£ #m 
1 4L fal #J £E & ^d lm = d„ iax ■ >£ £ ffl 7 + - ft it ^ & #, 3 §fc ' ft 
i£ # A 1 ' 4l fig * - 2 ft 0 #1 #J LOS M #f II SI & « A 
Tslantk A ATslantmax ^ tf ° ^ t ^ ^ f f I ^ i 
Kelvi ^ ° ffn J. - Ji | I IJ 11 fi 4L 3r # t£ #r ^ i* 
& & IS] o SJ otb ' ffl ffl 8 #f ^ # fa tf £ i* & k &m 4l fig 

m # ^ & m ' a T Jb 3 #T J. ^ IS] f'J it fig # i : 

0< AT si ant k< ATslantmax 

g. t : 

ATs 1 antmax= ( d hn -f c)x cos(elv) 
ATslantk = (d km -^ c)x cos(elv) 

= * it ' # / # 
« A t i af eU ^ AT correctk ^i^Hi-iUk • 
ffi JLTDM if Sfe # £J it £ & ' *» T m 

AT correctk = AT slantmax - AT slantk 

& I #f J. ft it U] i* & 3 6 > lisnut^ - #'J - 4 i| 
dlm = dmax = l 8km Ael v = 3 0° #j -If >X, 0 £ itb 'If ' A 
Tslantmax=5 2 // s ■ *j- ^ ifc & 1 > ft #- i£ J. ^ > % %L SL h 
ATcorrectk= ATs 1 antmax = 52 fi s ° f t f A Si i A 
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3. ' &mtm (25) 

T correctlD = 0 o & ft it t ft 60 £k . * AT correctk ^ _L A £ 

M # i£ I-J #j J. jft ^SFN aill ft t ' 

3 8 i t #f J. §0 ^ 44 £ . # - £ £ ^ is] . & 0 £ £ ^ ^ ^ _h i& £ 

5^ if f 60 « & SL • ^ *fi £ & #j J. 4i ft 6^ £ f & # # ^ € 

f * -it $ f If 1« 3>J #i J. Jft £ t 41 £ IB ' At & ^ 

IB 4i ft 60 8f ft £ c £ | |,j |j | ^ A 3E ^ A 4tSFN ^ & jfc ffl 

60 >fj j& & 3^ ft . % M % ^ %L %j % $k ° 

& % % # a #t J. # $& ife & 4i ^ n 60 ft 4b ° _h tf # 

I ffl ^ ^ t 1 ' i& Ji t <U A # - flf 4 1 ® £ £ X 41 2T 44 
-f © - ft ^ - & & # j§ it #T J. ' #T J. *fc it 44 £ 60 ft 4b m 

* ° * ^ _L & f & # #j 3. 44 S. & & 4tf I- lii it 44 £ t #J 

5 60 =. ^ £ ft 5 0 °£ ■ £ SE ^2 1 , 3 0 0 S. 2 5 , 6 0 0 °£ 4 ' * ^ 

6 & # 1 #1 it #T J. 44 £ ft 4b 0T & 41 X 44 & % & ft 4b ' ft 

-L i& ft & JL ff ^ 60 # ¥ ^ A 0 * A * * *s ifi 1 3 5 & J#r 
!H fi ° IS] # > # t S ft M. it ^ 3 6 ft 60 ^ J* £ 44 1 £ 
£ c it # # ^ i|3 1 ^ # ^ ^ ^ ft • f ^ ji 4a ^ ' * >f ^ 
it ^ M i& 1 6 6 ^ # # # ^ ° 

4s A ff ifc © # i I/l it #t J. ' ^ jj| ^Tundra > Molnya • 
t ft i ^ lit it ( I CO ) A 46. iib © liL it ( LEO ) • _L & if % % tf A 
41 ft ^ # # It i* £ 3 8 60 it & St ft ^ 44 A #x J. Jt ^ % ° # §| 

# J. it 1TL 4i * ' % tf # a % 4% Jl ig jj & 60 & 4t 0 ffn J. ' ft 
^ # # H it » **t-*4^liftfi-^** ' M « #LOS M # 

a je. it ^ ^ + \ - 5 o o & ^ ° 
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3.2 fi % ^ ASFN £ SFN3 6 ^ ^ ±& # # 

# *£3 8 # -^TDM-MCM -ft Sfe & ^TDM-MCM *E50 - 

_L i& ffl 5 H 6 4l tfc c £ m ^ ^ £ $| IS 4 0 # £ ^ & ^ H 2 2 
' & £4'ffSfck^i^###&&i']i£ 4LTDM-MCM *I » it 

# £J it ffi X 4a $ 4 ' & ^ s£ & M 1 0 t£ m " t 4 #J & tl ^ 
iS #1 #T J- 5. Mb S # # l-t i"i H I II i # t & J* 5. ft & H SE 
II £ I ffn £ ■ TDM-MCM *I °T 4a ^ -ft & ^ > ^ £ £ £ ft ^ 3§ 
22 ft f>] it it * £1 ^ ffl * J. 4 TDM-MCM & #f ft ft AT G # 
ti 0 £ & i% #x & ^ % & % AT G > M & SFN # # JH- £ 4i 
& 4l 5-J it fig £ # ^ ^ & i& AT G - l^iiEti^f^M^ 
c x AT G • * t c 4 & it - &SFN3 6 & ft###i*384L&A 
i t K i t f ' 4* SI 1 1 ^ ' £-t-*fcfi-il-#####if 
38a # |% % -38b £ a 4s M ' £E iD = c x A T G ° & # ff\ % bk 

fk #t % ao=c x at g ^ ' M'j & n A ^ 4l # 

fa ft & fi #j TDM-MCM 41 f>J it # « £ AT R ft ^ AT G ■ £ - fcj 
- AT G = 6 0 m. & > m i # # 1 8 £ ° 

f I t #1 St £ SFN36 4- & #38 # 14 ^TDM-MCM 4E ^ ?A ft 

mm & ' it m * u f'j it m s 4 o t fa t 4 2 & ^ _l ^ 

A &J M # £ . m ^TDM-MCM }H5 0 ^ it ffi ^ & Ji 
k % - h it j& § ^ ' I Mb # # It ^ 4l # Fal # a $ 

% W ^ * ^ ^ II ^ # II J: | » ^ ili . £ - & & JL 

#. # - J* # 3 8 #| #j J. 1 4 4L Fal ^ 5E 11 • $ - ^ & jt # ^ # 
3 8 H >a Jt 1 1 ffl 4 0 t <u 4 2 6d % ^ f B 1 » 
3. 3TDM^MCM JL st ^ t\ % % 
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"5f a fa a $J £ 
° ft i ii t 1 r 



a. * * i f- 



3L * %Wi$LW (27) 

a T t£ £ © # II- It >£ & & ® t & /&TDM-MCM *]I 5 0 
^ I 0 jtb # & 35 i. #j £ SF N3 6 # ^ ±4 © # # # J* 

3 8 #i e 0 S 7 t£ s F N 3 6 & Sj # # # *fc 3 8 m % ' & fli & *t £ 
|l|^^,*M4LJE£^ - *JL # # a T ^ #'J tfc 33 ° 

^tl7^ i ^ m n ' ^ & ® # # ^ & 38 # a ^ it" i " ^ 
^ ' * i& si i - m & & id #t ^los sz. m # i = 1 > fj #t ^los 
& m & 5t # - m i = m ° -fc ?a ji is ffl t ^ A # ^ & ^los 0 

if ^ > ^1 im^ ft $k ft % j& Sfe 0 ^ 1^ ^ . d i]n > Pp -f- # 

# & -&^£^^J*&4l #: ^LOS 
ft it £ 3 0 

7jc f JEf I d ira fa & & 3$L %k - St fa % 60 *fc % S *t ffn # & 
&LOS 0 $LD ic £-£*ii&I#|«j£|&fflc42t"tf*- 

gp -sf * S.J ■ ^^^Uti^iafAti # i KT $J £ : 
Ati = [D ic + d im *cos (el v) ]/s 

& telv##lit ^ As #. & il 

x ifc £ tt *SFN • 

* ^ ' #> t — 4® Jc «■] £ # ° ^ & & # - 

T i m ^ T : 

AT i = Ati- Ati min 
& JL JL ^ AT i *T it ffl ^ ^ *b ® # # I ' ft # £J it ^ 
M ' * £SFN » jfcjfc ffl + m *TDM-MCM + 
£ 0 & ffl atb « jt & jl ^ ^ iHTDM-MCM & © # # ItSFN x 
ft &ikfc ° m = 3 -If >JL ^ ^ « tf * t£ b^ 4^ # ^ ^ 3£ > ^ t 



t ^J^ At i a At i Bin 
M ^ 4L JL JL A 
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d n3 i% # £ n 5. & L # $.J #j J. t at j* £ # 7jc -f- H || . AD C1 
£ n £ j| |a B t 3& m ° 
SL ^ fa st jg m Ifc £- # % %i & £ 
zElv = 30 0 



to 



d ]3 = 1 8 km 


D lc = l 5km 


A 1 1 = 1 0 2 /zs 


AT1=32 fi s 


d 23 = 1 5 km 


D 2c = l Okm 


At2 = 76. 6 n s 


AT2 = 6. 6 [i s 


d 33 = 0 km 


D 3c = 21km 


At3 = 70 n s 


AT3 = 0 // s 



X i& 

& # # 
M ^ 

# 46 

#J & 2£ 
# i£ 

& 3§ # 

ETi £ 
ETi 

#J ^ _L 



& i it #J J. A # # 4} # ^ fal H ^ > i/O _L 

% J* ilSFN ^ £ la HI t fH SE m & ° % 9Y ' # 

^ & 51 it - ^ € « M flf £ #: J. 4l & i'J A \k n it Sfe ^ 
£ ATDM-MCM # # | x | ^ 4 Jl ^ il 0 £ 4- 51 it 

it 21 & i #x j. ^ & $>j it % M m * & & a # # ^ ^ 

Sfe ^ * $ # f ^ - & ^ ^ IU & f'J it fa 4l ffi # 
aT EL ^^l4S^i|« AT P ^^ - g'J ^ & i & & if 



= T EL - AT P - AT i 

i£ # jg A M 1x T EL = 5 



AT P = 0. 2 - ^ & m & if 



IT] =5. 


0-0. 


2-32.0 x 


10' 6 


ET2 = 5. 


0-0. 


2-6.6 x 


10" 6 


ET3 = 5. 


0-0. 


2 





m m & % m % a & & it t & w t& b % > z% & * # a ^ it ^ 
^ * is ip • - 1 1 1 a i ^ 1 1 ^- 1 # & a ^ # ° m # 
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H&ft^MttM^ % W t tt * *'J I a ffl flf # £ ^ I £ ®# ft 0 
[ 7t # ^ E t£ B ^ ] 



1 0 




if tfl $ 




1 4 








1 6 > 1 8 


t # 






20 


#T J. 






22 




If 




24 


# It 


If 




26 


EI £ 






27TDM 


>JTL 






28 




H 




30 




ft -it- 




33 




ft % $> 
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34 


2£ it 
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38 


ith ® 


# # M 




40 
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& a t 
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# A. 


# # » 




48 


MCM # l£ 




49 


IS] # ? 7L 




50 


MCM # %fc 
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NTDM 


# !^ & 
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i - %mttm (30) 
54 TDM-MCM # % 

5 6 * m M H 

5 8 MCM *f Fa3 £ jjg 

6 4 TDM 
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m it 4l a ffi 3. # it 



m 1 a n l b ^ % t m a # # ^ * 

Pb] # # jf & 4^ $ & & ° 

SI 2 it W € * # ^ t «fe #J # i£ « p& #t 3. # it ffl & 
£ Fal # * If !i 4l /t # .#1 ; 

ffl3ta^t^ $ ffl t ^ Mi tft M it ffl ft # # & ^ 

* & 4t 4L ^ it ; 

ffl 4 Sfc ^ $ ^ # f m ft & 41 & ft TDM-MCM # - « $ 
« SUSFN) ; 

1 5 t a ^ a * * # a/3 1f ^ #J ^TDM # !t #MCM I>J ft & #j ft 

#; 

ffl 6 tfc ^ ^ ^ & W t «fc ^'J TDM # Sfe Ji-MCM I'J ft & t$ ft ; 

ii 7 it m a tit # a ^ * «fe #J tt * #: J. n & © # # # & 

LOS 14 if 1 & & & ® # # # ^ #SFN + 4l ffl # 3£ i§ £ & ; 

ffl 8 18, -f- ^ £LOS # ft ^ > & ffl 7 t£ a£ ^ 

TDM-MCM i £ f I ; 

ffl 9 it w a tit # a^ * ^ m mim m & #j ^mcm m ; 

bi i o tt w a * mt & m m g & % it # i #sfn £ tt 

*fc # M ^TDM-MCM ; 

BI 1 1 it W U tit % W t $fc WSFN Mb®#^JStJ*Be,44L* 
JL a; 

ft % M ^ t ft & # a % ft it ffl ft to # ^ sfe ° 
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I . - m ® p -ft & ' ffl W JSJ ^ $ x j&TDM f ^ ^ t TDM 

# l#, it # It 1 ' ^ £ $ ^ ^ £ X/ £ ft ^ $3 t S'J ft & 

^TDM-MCM & tTDM-MCM # l£ 4l it * - & ^ # : 

£ 4i x }I ^ 3l(MFP) ^ A MTDM >;f L - # SL m # J'i # 4l - > 

tl TDM f # JL £ 3. 'J> -TDM *I - & ^ t* — MFP & - # g& 

fSj # Jill # A & It & # Sfe ' flMFP ^ A ^ isj # ^ ^ 4l - 

»T ffl ^ £ 4£ i£TDM f >JH i*3 4l tITDM U ; 

jk x - F# ?<J ffl II TDM *I i£ # life ' t£PM'Jk^-#-& 

4L e A - H x & 4L ?'J ; A 

£ x TDM-MCM # ft # it ^ & ft - & # 4fc 

( IFF) & t£ P£ ?'J ^ f - It ' ^ TDM-MCM # 3fe ^ # II ft & 

t& % x ft - gp ^ it II ?>J # J5'J ^ fITDM # 3fc ' t£ TDM-MCM # Sfe 

^ f£ % - It m M ifr - TDM-MCM # fi *i ° 

2 . ^ tf * if, ® % i ^ ^ & > * t i # s a i 

# W * £ P# ?>J ' a # II TDM *I ft & S'J it ^TDM # Sfc x II P# 

n & n ft & a tk. - n » a a ^ ^ # & & t* ?<j ?«j t 

& t£TDM M 11 TDM ^ ffe ft ^4 - m ° 

3. f tf jf. || S % l j| ^ & ' * t tl TDM f *4 & ^ 
&&4STDM*i ' tITDM-MCM # Sfe ^ * # & ^ x & HTDM ^ ^ 
n ft © W W ■ 

4 . ^ t tt * *J ft S # 1 « 4l 2f * ' *tttii^*&^ 

# ^ n # tl TDM-MCM # E ^ t| TDM-MCM # Sfe & ^ ^TDM f *4 

II # li 4l - #j ^ tt • 

5. *> t * H, S f 4 ^ 4i ^ * • * t II TDM-MCM # ft ^1 
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t 4l IITDM-MCM ft ft it # - & it ° 

6. 4* t tt * m %% m % i & 4l & > % & & p m $k & htdm 

-MCM U & IITDM-MCM ft ft - i% #j & ^ ' TDM-MCM ft ft $ $ M 
M % # II TDM ft ft it # #J ^ II f x it ' II If #x $ ft # * ^ 
IITDM-MCM # ft $ $ - 

7. *> t # *J || IS # 1 ^ ^ # & > 3 tL & & m & 4* II TDM 
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